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HIGH FREQUENCY AMPLIFIER 

TECHNICAL FIELD 

[0001] The present invention relates to a high frequency 
ampli?er in Which tWo amplifying elements having different 
siZes are connected in parallel to each other, and the ampli 
fying elements are sWitched in accordance With high or loW 
output poWer. In particular, the present invention relates to an 
output matching circuit that is matched to be a characteristic 
impedance (50 ohms) in any cases of high and loW output 
poWers so that the impedance of a turned-off amplifying 
element vieWed from an output-side connection node of the 
tWo amplifying elements is set to be a high value. 

BACKGROUND ART 

[0002] The high frequency ampli?er usually has such char 
acteristics that the ef?ciency increases as the output level 
becomes close to a saturation level. On the contrary, there is a 
problem in that the e?iciency is loW When the output level is 
loW. For instance, if the high frequency ampli?er is used in a 
system having a Wide dynamic range of the output poWer, the 
ef?ciency in a loW output poWer becomes loW. In this case, it 
is a task to enhance the e?iciency in a loW output poWer. 
[0003] A conventional high frequency ampli?er is devised 
to enhance the ef?ciency in a loW output poWer like a high 
frequency ampli?er disclosed in Non Patent Document 1, for 
example, by connecting ampli?ers having different siZes in 
parallel to each other and by sWitching the ampli?ers in 
accordance With the output level so that an ampli?er having a 
larger siZe is activated if the output level is high While the 
other ampli?er having a smaller siZe is activated if the output 
level is loW. 
[0004] In addition, Patent Document 1 discloses a method 
of sWitching a siZe of the ampli?er by using a sWitch made up 
of transistors. 
[0005] In addition, Patent Document 2 discloses an output 
matching circuit in Which an output impedance of an ampli 
?er is matched to be a characteristic impedance of 50 ohms 
(Q) in any case When the ampli?er is sWitched. 
[0006] In addition, Patent Document 3 discloses a devised 
structure for enhancing the ef?ciency in a loW output poWer 
by controlling a collector voltage of an ampli?er. It also 
discloses a devised structure for enhancing the ef?ciency in a 
loW output poWer by changing an output matching circuit 
With a sWitch simultaneously When a siZe of the ampli?er is 
changed. 
[0007] In addition, Patent Document 4 discloses a devised 
structure for enhancing the ef?ciency in a loW output poWer 
by sWitching an output matching circuit With a sWitch When a 
siZe of the ampli?er is changed. 
[0008] Further, Patent Document 5 discloses a devised 
structure of an ampli?er in Which siZes of tWo stages of 
ampli?ers are sWitched in accordance With an output level. A 
sWitch is provided betWeen the stages of ampli?ers, and a 
sWitch provided to the ampli?er to be turned off is sWitched 
off so that isolation is enhanced for suppressing an oscilla 
tion. 
[0009] Patent Document 1: JP 2000-278109 A 
[0010] Patent Document 2: JP 2003-046340 A 
[0011] Patent Document 3: JP 2002-353751 A 
[0012] Patent Document 4: JP 2004-134823 A 
[0013] Patent Document 5: JP 2003-087059 A 

Feb. 11, 2010 

[0014] Non Patent Document 1: J. H. Kim, etc., “A PoWer 
Ef?cient W-CDMA Smart PoWer Ampli?er With Emitter 
Area Adjusted For Output PoWer Levels”, 2004 IEEE Inter 
national MicroWave Symposium (MTT-S) Digest, pp. 1165 
1 168. 

DISCLOSURE OF THE INVENTION 

Problems to be Solved by the Invention 

[0015] The conventional high frequency ampli?ers dis 
closed in Non Patent Document 1 and Patent Document 1 
have a problem that an output load impedance is not opti 
miZed so that the characteristics are deteriorated When the 
ampli?er is sWitched, because matching circuits for the tWo 
ampli?ers are the same matching circuit. In addition, there is 
a problem that an impedance of the turned-off ampli?er 
affects a loss in the output matching circuit to increase, and 
hence characteristics such as the output poWer and the e?i 
ciency are deteriorated. Further, there is a problem that the 
high frequency signal may pass around the turned-off ampli 
?er and cause an oscillation because of insuf?cient isolation 
of the turned-off ampli?er. 
[0016] Patent Document 2 describes that the conventional 
high frequency ampli?er is matched to have the output char 
acteristic impedance When the ampli?er is sWitched in any 
case. HoWever, it has a problem that the impedance of the 
turned-off ampli?er affects the loss in the output matching 
circuit to increase so that the characteristics such as the output 
poWer and the ef?ciency are deteriorated. In addition, there is 
a problem that the high frequency signal may pass around the 
turned-off ampli?er and cause an oscillation because of insuf 
?cient isolation of the turned-off ampli?er. 
[0017] Patent Documents 3 and 4 describe that the match 
ing circuit is also sWitched With the sWitch simultaneously 
When the ampli?er is sWitched, and hence it is matched to the 
output characteristic impedance in any case. HoWever, the 
sWitch is used, and hence there are problems that a circuit siZe 
increases and that a loss in the sWitch causes an increase of a 
loss in the output matching circuit so that the characteristics 
such as the output poWer and the ef?ciency are deteriorated. 
In addition, there is a problem that the impedance of the 
turned-off ampli?er affects a loss in the output matching 
circuit to increase so that the characteristics such as the output 
poWer and the ef?ciency are deteriorated. Further, there is a 
problem that the high frequency signal may pass around the 
turned-off ampli?er and cause an oscillation because of insuf 
?cient isolation of the turned-off ampli?er. 
[0018] The conventional high frequency ampli?er 
described in Patent Document 5 includes the ampli?er to be 
sWitched that is made up of tWo stages of ampli?ers and the 
sWitch disposed betWeen the tWo stages of ampli?ers. When 
the ampli?er is turned off, the sWitch is also turned off so that 
suf?cient isolation can be obtained. Thus, it is avoided that the 
high frequency signal passes around the turned-off ampli?er 
and causes an oscillation. HoWever, the sWitch is provided, 
and hence there is a problem that the circuit siZe increases. In 
addition, there is a problem that the output load impedance is 
not optimiZed so that the characteristics are deteriorated When 
the ampli?er is sWitched. Further, there is a problem that the 
impedance of the turned-off ampli?er affects a loss in the 
output matching circuit to increase so that the characteristics 
such as the output poWer and the ef?ciency are deteriorated. 
[0019] The present invention has been made to solve the 
problems described above, and therefore an object thereof is 
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to obtain a high frequency ampli?er that can be matched to a 
characteristic impedance of 50 ohms (Q) in any cases of high 
and loW output powers, and hence as to realize characteristics 
such as high output poWer and high ef?ciency. 
[0020] In addition, it is an object to obtain a high frequency 
ampli?er that can prevent the ampli?ed high frequency signal 
from passing around the turned-off amplifying element to the 
matching circuit, can reduce a loss in the output matching 
circuit, can enhance isolation betWeen the input and the out 
put of the turned-off amplifying element side, and can sup 
press the oscillation due to the signal passing around the 
turned-off amplifying element. 

Means for Solving the Problems 

[0021] A high frequency ampli?er according to the present 
invention includes: a ?rst amplifying element for amplifying 
a high frequency signal input from an input terminal; a second 
amplifying element for amplifying the high frequency signal, 
Which is connected in parallel to the ?rst amplifying element 
and has a smaller element siZe than the ?rst amplifying ele 
ment has; a ?rst bias control circuit for turning on and off the 
?rst amplifying element based on a mode sWitching voltage 
for sWitching betWeen a case Where an output poWer is high 
and a case Where the output poWer is loW; a second bias 
control circuit for turning on and off the second amplifying 
element based on the mode sWitching voltage; and an output 
matching circuit connected to output sides of the ?rst ampli 
fying element and the second amplifying element. The output 
matching circuit includes: a ?rst matching circuit connected 
to the output side of the ?rst amplifying element; a second 
matching circuit connected to the output side of the second 
amplifying element; and a third matching circuit connected 
betWeen an output terminal and a connection node of the 
output sides of the ?rst matching circuit and the second 
matching circuit, Which is matched to 50 ohms. The ?rst 
matching circuit comprises: a ?rst high pass ?lter type match 
ing circuit connected to the output side of the ?rst amplifying 
element; and a serial inductor connected to the ?rst high pass 
?lter type matching circuit. The second matching circuit com 
prises a second high pass ?lter type matching circuit con 
nected to the output side of the second amplifying element. A 
?rst impedance of the ?rst matching circuit vieWed from the 
connection node in the case Where the output poWer is high 
that is a case Where the ?rst amplifying element is turned on 
While the second amplifying element is turned off is substan 
tially the same as a second impedance of the second matching 
circuit vieWed from the connection node in the case Where the 
output poWer is loW that is a case Where the second amplifying 
element is turned on While the ?rst amplifying element is 
turned off. The second impedance of the second matching 
circuit vieWed from the connection node is higher than the 
?rst impedance of the ?rst matching circuit vieWed from the 
connection node in the case Where the output poWer is high 
that is in the case Where the ?rst amplifying element is turned 
on While the second amplifying element is turned off. The ?rst 
impedance of the ?rst matching circuit vieWed from the con 
nection node is higher than the second impedance of the 
second matching circuit vieWed from the connection node in 
the case Where the output poWer is loW that is the case Where 
the second amplifying element is turned on While the ?rst 
amplifying element is turned off. 

Effects of the Invention 

[0022] The high frequency ampli?er according to the 
present invention has such an effect that it can be matched to 
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a characteristic impedance of 50 ohms (Q) in any cases of 
high and loW output poWers, and hence characteristics such as 
high output poWer and high ef?ciency can be realiZed. In 
addition, it has effects of preventing the ampli?ed high fre 
quency signal from passing around the turned-off amplifying 
element to the matching circuit, reducing a loss in the output 
matching circuit, enhancing isolation betWeen the input and 
the output of the turned-off amplifying element side, and 
suppressing the oscillation due to the signal passing around 
the turned-off amplifying element. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] FIG. 1 is a circuit diagram illustrating a structure of 
a high frequency ampli?er according to Embodiment l of the 
present invention. 
[0024] FIG. 2 is a diagram for illustrating impedance on a 
Smith chart. 

[0025] FIGS. 3A-3E are a diagram for illustrating imped 
ance on the Smith chart. 

[0026] FIGS. 4A-4D are Smith charts illustrating imped 
ance of an output matching circuit of the high frequency 
ampli?er according to Embodiment l of the present inven 
tion. 

[0027] FIG. 5 is a circuit diagram illustrating a structure of 
a high frequency ampli?er according to Embodiment 2 of the 
present invention. 
[0028] FIGS. 6A-6D are Smith charts illustrating imped 
ance of an output matching circuit of the high frequency 
ampli?er according to Embodiment 2 of the present inven 
tion. 

[0029] FIG. 7 is a circuit diagram illustrating a structure of 
a high frequency ampli?er according to Embodiment 3 of the 
present invention. 
[0030] FIGS. 8A-8D are Smith charts illustrating imped 
ance of an output matching circuit of the high frequency 
ampli?er according to Embodiment 3 of the present inven 
tion. 

[0031] FIG. 9 is a circuit diagram illustrating a structure of 
a high frequency ampli?er according to Embodiment 4 of the 
present invention. 
[0032] FIGS. 10A-10D are Smith charts illustrating imped 
ance of an output matching circuit of the high frequency 
ampli?er according to Embodiment 4 of the present inven 
tion. 

[0033] FIG. 11 is a circuit diagram illustrating a structure of 
a high frequency ampli?er according to Embodiment 5 of the 
present invention. 
[0034] FIGS. 12A-12D are Smith charts illustrating imped 
ance of an output matching circuit of the high frequency 
ampli?er according to Embodiment 5 of the present inven 
tion. 

[0035] FIG. 13 is a circuit diagram illustrating a structure of 
a high frequency ampli?er according to Embodiment 6 of the 
present invention. 
[0036] FIG. 14 is a circuit diagram illustrating a structure of 
a high frequency ampli?er according to Embodiment 7 of the 
present invention. 
[0037] FIG. 15 is a circuit diagram illustrating a structure of 
a high frequency ampli?er according to Embodiment 8 of the 
present invention. 
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BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0038] Hereinafter, high frequency ampli?ers according to 
Embodiments l to 8 of the present invention are described. 

Embodiment l 

[0039] A high frequency ampli?er according to Embodi 
ment 1 of the present invention is described With reference to 
FIGS. 1 to 4. FIG. 1 is a circuit diagram illustrating a structure 
of the high frequency ampli?er according to Embodiment l of 
the present invention. Note that the same reference symbols in 
the individual diagrams denote the same element or equiva 
lent elements in the folloWing description. 
[0040] In FIG. 1, a high frequency ampli?er 100 according 
to Embodiment 1 includes an input terminal 1, an output 
terminal 2, a collector (drain) bias terminal 4, a base (gate) 
bias setting terminal 5, and a mode sWitching terminal 6. 
[0041] In addition, the high frequency ampli?er 100 
includes a high output poWer last phase amplifying element 
(?rst amplifying element) 11, a loW output poWer last phase 
amplifying element (second amplifying element) 12, tWo 
input matching circuits 13, an output matching circuit 15, and 
tWo base (gate) bias control circuits (?rst and second bias 
control circuits) 16. Note that each of the tWo base (gate) bias 
control circuits 16 is connected to a poWer source terminal 28. 

[0042] The output matching circuit 15 includes a ?rst 
matching circuit 34, a second matching circuit 35, and a third 
matching circuit 36. Note that the ?rst and second matching 
circuits 34 and 35 are connected to the third matching circuit 
36 via a connection node 29. 
[0043] The ?rst matching circuit 34 includes a high pass 
?lter type matching circuit (?rst high pass ?lter type matching 
circuit) 27 and a serial inductor 25. In addition, the high pass 
?lter type matching circuit 27 includes a short stub made up of 
a collector (drain) bias line 23 and a bypass capacitor 24, a 
serial capacitor 17, and a parallel inductor 18. Note that an 
end of each of the bypass capacitor 24 and the parallel induc 
tor 18 is connected to a ground 19. 
[0044] The second matching circuit 35 includes a high pass 
?lter type matching circuit (second high pass ?lter type 
matching circuit) 27. In addition, the high pass ?lter type 
matching circuit 27 includes a collector (drain) bias applying 
inductor 26, the bypass capacitor 24, and the serial capacitor 
17. Note that an end of the bypass capacitor 24 is connected to 
the ground 19. 
[0045] The third matching circuit 36 includes a loW pass 
?lter type matching circuit 30. In addition, the loW pass ?lter 
type matching circuit 30 includes the serial inductor 25 and a 
parallel capacitor 22. Note that an end of the parallel capacitor 
22 is connected to the ground 19. 
[0046] Here, before describing an operation of the high 
frequency ampli?er, complex impedance (Z:R+jX) [Q] on a 
Smith chart is described. FIGS. 2 and 3A-3E are diagrams for 
illustrating impedance on the Smith chart. 
[0047] In FIG. 2, impedance on a semicircle SCA upper 
than a line LXO of XIO is inductive impedance. In other 
Words, if “X>0” holds With respect to “X:ju)L>0”, it is induc 
tive impedance. In addition, impedance on a semicircle SCB 
loWer than the line LXO of XIO is capacitive impedance. In 
other Words, if “X<0” holds With respect to “XII/(j uuC):—j/ 
uuC<0”, it is capacitive impedance. The impedance decreases 
as going to the left side, and a left endpoint ZA has impedance 
ZIO (RIO, XIO). The impedance increases as going to the 
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right side, and a right endpoint ZB has impedance ZIOO (in? 
nite value) (RIOO, XIO). Note that though XIiOO precisely 
When ZIOO, it is regarded that XIO for convenience sake. 
Further, a middle point ZC betWeen the left end point ZA and 
the right end point ZB has an impedance value ZISO (ohms) 
(RISO, XIO). This point ZC is the center of a large circle. 
[0048] With reference to FIGS. 3A-3E, in the case of a 
serial capacitor Cs illustrated in FIG. 3A, the point of imped 
ance Z_Cs vieWed from the right terminal moves in a coun 
terclockWise manner on a circle passing through the points of 
the impedance Z1 and ZIOO (ZB) as the serial capacitor Cs 
decreases as illustrated in FIG. 3E. In the case of a serial 
inductor Ls illustrated in FIG. 3B, the point of impedance 
Z_Ls vieWed from the right terminal moves in a clockWise 
manner on a circle passing through the points of the imped 
ance Z1 and ZIOO (ZB) as the serial inductor Ls increases as 
illustrated in FIG. 3E. In the case of a parallel capacitor Cp 
illustrated in FIG. 3C, the point of impedance Z_Cp vieWed 
from the right terminal moves in a clockWise manner on a 
circle passing through the points of the impedance Z1 and 
ZIO (ZA) as the parallel capacitor Cp increases as illustrated 
in FIG. 3E. In the case of a parallel inductor Lp illustrated in 
FIG. 3D, the point of impedance Z_Lp vieWed from the right 
terminal moves in a counterclockwise manner on a circle 

passing through the points of the impedance Z1 and ZIO (ZA) 
as the parallel inductor Lp decreases as illustrated in FIG. 3E. 
[0049] Next, an operation of the high frequency ampli?er 
according to Embodiment l is described With reference to the 
draWings. FIGS. 4A-4D are Smith charts illustrating imped 
ance of the output matching circuit of the high frequency 
ampli?er according to Embodiment l of the present inven 
tion. 
[0050] The high frequency ampli?er 100 includes the high 
output poWer last phase amplifying element 11, the loW out 
put poWer last phase amplifying element 12, the tWo input 
matching circuits 13, the output matching circuit 15, and the 
tWo base (gate) bias control circuits 16 as illustrated in FIG. 1. 
An element siZe of the high output poWer last phase ampli 
fying element 11 is larger than a siZe of the loW output poWer 
last phase amplifying element 12. 
[0051] The amplifying elements 11 and 12 are made up of 
a bipolar transistor such as a heterobipolar transistor (HBT) 
or a bipolar junction transistor (BJT), or a ?eld effect transis 
tor (FET) such as a metal-semiconductor FET (MESFET) or 
a high electron mobility transistor (HEMT). 
[0052] The high output poWer last phase amplifying ele 
ment 11 is supplied With a collector bias voltage that is 
applied to the collector (drain) bias terminal 4 from the bypass 
capacitor 24 side via the collector (drain) bias line 23. In 
addition, the loW output poWer last phase amplifying element 
12 is supplied With a collector bias voltage that is applied to 
the collector (drain) bias terminal 4 from the bypass capacitor 
24 side via the collector (drain) bias applying inductor 26. 
Here, the collector (drain) bias applying inductor 26 may be 
used instead of the collector (drain) bias line 23, and vice 
versa. Speci?cally, the collector (drain) bias line 23 may be 
used instead of the collector (drain) bias applying inductor 26. 
In addition, the collector (drain) bias line 23 and the collector 
(drain) bias applying inductor 26 Work also as matching ele 
ments. 

[0053] A base (gate) bias voltage of the amplifying element 
11 or 12 is supplied from the voltage that is applied to the base 
(gate) bias setting terminal 5 via the base (gate) bias control 
circuit 16. The base (gate) bias control circuit 16 includes a 
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bias circuit for converting the voltage applied to the base 
(gate) bias setting terminal 5 into the base (gate) voltage to be 
applied to the amplifying element 11 or 12. A poWer source 
voltage of the base (gate) bias control circuit 16 is supplied 
from the poWer source terminal 28. 

[0054] The base (gate) bias control circuit 16 sets the base 
(gate) voltage of the high output poWer last phase amplifying 
element 11 so as to turn on the high output poWer last phase 
amplifying element 11 if the output poWer of the high fre 
quency ampli?er 100 is high based on a mode sWitching 
voltage for sWitching cases of the high output poWer and the 
loW output poWer applied to the mode sWitching terminal 6. In 
addition, the base (gate) bias control circuit 16 sets the base 
(gate) voltage of the loW output poWer last phase amplifying 
element 12 so as to turn off the loW output poWer last phase 
amplifying element 12. 
[0055] On the contrary, the base (gate) bias control circuit 
16 sets the base (gate) voltage of the loW output poWer last 
phase amplifying element 12 so as to turn on the loW output 
poWer last phase amplifying element 12 if the output poWer of 
the high frequency ampli?er 100 is loW based on the mode 
sWitching voltage that is applied to the mode sWitching ter 
minal 6. In addition, the base (gate) bias control circuit 16 sets 
the base (gate) voltage of the high output poWer last phase 
amplifying element 11 so as to turn off the high output poWer 
last phase amplifying element 11. 
[0056] The high frequency signal input from the input ter 
minal 1 is ampli?ed by the high output poWer last phase 
amplifying element 11 via the input matching circuit 13 if the 
output poWer of the high frequency ampli?er 100 is high. 
After that, it is matched by the ?rst matching circuit 34 to 
medium impedance betWeen impedance of the amplifying 
element 11 and 50 ohms (Q) that is input and output charac 
teristic impedance of the high frequency ampli?er 100. After 
that, it is matched by the third matching circuit 36 to 50 ohms 
(Q) that is the characteristic impedance and is output from the 
output terminal 2. 
[0057] The ?rst matching circuit 34 is made up of the high 
pass ?lter type matching circuit 27 and the serial inductor 25 
as described above. The high pass ?lter type matching circuit 
27 is made up of the short stub including the collector (drain) 
bias line 23 and the bypass capacitor 24, the serial capacitor 
17, and the parallel inductor 18. In addition, the third match 
ing circuit 36 is made up of the loW pass ?lter type matching 
circuit 30. The loW pass ?lter type matching circuit 30 is made 
up of the serial inductor 25 and the parallel capacitor 22. 
[0058] Here, the case Where the third matching circuit 36 is 
a single stage of the ladder loW pass ?lter type matching 
circuit 30 is described, but it may have any circuit structure as 
long as the matching circuit can match the medium imped 
ance to be 50 ohms (Q). Therefore, it may be a multistage loW 
pass ?lter type matching circuit, a single stage or multistage 
high pass ?lter type matching circuit, or a matching circuit as 
a combination of the loW pass ?lter type matching circuit and 
the high pass ?lter type matching circuit. 
[0059] If the output poWer of the high frequency ampli?er 
100 is loW, the high frequency signal supplied to the input 
terminal 1 passes through the input matching circuit 13 and is 
ampli?ed by the loW output poWer last phase amplifying 
element 12. After that, it is matched by the second matching 
circuit 35 to medium impedance betWeen impedance of the 
amplifying element 12 and 50 ohms (Q) that is input and 
output characteristic impedance of the high frequency ampli 
?er 100. After that, it is matched by the third matching circuit 
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36 to 50 ohms (Q) that is characteristic impedance and is 
output from the output terminal 2. 

[0060] The second matching circuit 35 is made up of the 
high pass ?lter type matching circuit 27 as described above. 
The high pass ?lter type matching circuit 27 is made up of the 
circuit including the collector (drain) bias applying inductor 
26 and the bypass capacitor 24, and the serial capacitor 17. 
[0061] Note that the circuit illustrated in FIG. 1 is made up 
mainly of lumped constant elements, but it is possible that the 
serial inductor 25 is made up of serial lines using a distributed 
constant circuit. In addition, the parallel capacitor 22 may be 
made up of an open stab, and the parallel inductor 18 may be 
made up of a short stub. 

[0062] Here, there is a request for the ?rst matching circuit 
34 and the second matching circuit 35 concerning the imped 
ance vieWed from the connection node 29 betWeen the ?rst 
matching circuit 34 and the second matching circuit 35. A 
“?rst condition” is that the impedance (?rst impedance) of the 
?rst matching circuit 34 vieWed from the connection node 29 
in the case Where the output poWer is high, i.e., the case Where 
the high output poWer last phase amplifying element 11 is 
turned on While the loW output poWer last phase amplifying 
element 12 is turned off is substantially the same as the 
impedance (second impedance) of the second matching cir 
cuit 35 vieWed from the connection node 29 in the case Where 
the output poWer is loW, i.e., the case Where the loW output 
poWer last phase amplifying element 12 is turned on While the 
high output poWer last phase amplifying element 11 is turned 
off. Thus, an output impedance Zout of the high frequency 
ampli?er 100 can be matched to 50 ohms (Q) by the third 
matching circuit 3 6 in any case When the amplifying elements 
11 and 12 are sWitched in accordance With a level of the 
output poWer. 
[0063] A “second condition” is that the impedance (second 
impedance) of the second matching circuit 35 vieWed from 
the connection node 29 in the case Where the output poWer is 
high, i.e., the case Where the high output poWer last phase 
amplifying element 11 is turned on While the loW output 
poWer last phase amplifying element 12 is turned off is suf 
?ciently higher than the impedance (?rst impedance) of the 
?rst matching circuit 34 vieWed from the connection node 29 
in the case Where the output poWer is high. Thus, the high 
frequency signal that is ampli?ed by the high output poWer 
last phase amplifying element 11 and then ?oWs to the con 
nection node 29 via the ?rst matching circuit 34 does not pass 
around to the second matching circuit 35, and it is output from 
the output terminal 2 through the third matching circuit 36. 
[0064] Therefore, a loss generated by the high frequency 
signal that passes around to the second matching circuit 35 in 
the output matching circuit 15 can be reduced, and hence the 
characteristics such as the output poWer and the e?iciency can 
be enhanced in the case Where the output poWer is high. At the 
same time, the high frequency signal does not pass around to 
the second matching circuit 35, and hence the oscillation 
generated by a feedback of the high frequency signal ampli 
?ed by the high output poWer last phase amplifying element 
11 to the input side via the loW output poWer last phase 
amplifying element 12 that is turned off can be suppressed in 
the case Where the output poWer is high. In other Words, 
isolation betWeen the input and the output of the circuit on the 
side of the loW output poWer last phase amplifying element 12 
that is turned off canbe enhanced so that the oscillation can be 
suppressed. 
































